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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical circuit 
provided with an optical waveguide for guiding minor light 
especially from optical elements with respect to the 
optical circuit formed of plural optical elements on a 
substrate. 

SOLUTION: This optical circuit has a 1st optical 
waveguide 14 on the substrate where plural optical 
elements are formed, and the 1st optical waveguide 14 is 
configured so that at least one piece of the plural optical 
elements 12 guides minor light radiated or leaking from a 
2nd optical guide 13 which guides m^'or light to be 
adopted as output light. 
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[0 0 0 11 
[0 0 0 2] 

[0 0 0 31 affi. i>';^xA(D^^'fb*3iTJ==';^ btJ^l? 

ISk (PLCs planar lightwave circuit) 'fcifWJt^a 

^^^^ (iy.T. fMZSIj irPSIE-rSo Mach-Zehnder i 
nterferometer type) if&Vmt^^^. MZM3t^iB«» 

tt, io3t^asKi6s-t<o<iiraei55^i&5t5)-esT2oir^^ 



7hLTU^5o ::(7>*f«i: UTi|#P¥^l 0-2 2 8 0 

0 6-§-<2t^*5iU?i^5g^ 10-22166 4-i-^«/£if 

[0 0 0 4] 

[|gMd5«¥^LJ;5 t-t-SSSUSl 

[000 5] fltlC, iSc«^J?>«i!&?tSr*=;? UTlbf^^ 
SrSiJWi-5MZS!)fe^iaS-C»4. M Z Mjfe^^Sro^tig 

$*53tlHlKSrffitti-5 w i S: B Wt-fS. 
30 [0 0 0 6] 

^^;^-ria-t?fe5, 01 (a) •?r0^flt«fifeSr^i- 
01 (b) HI (a) f;i*5(t5fiS&»rH 

^tojt^^^l 2*s?^fiK$ixfcS«l lliilll^^JKK 

1 4 5r<iB^. H 1 Jt^JKK 1 4 «®:<^3t¥^^ 1 2 

3tSr^ffiii-5i^2 3t^i£gSl 3 *-f>®cM$H*fcttiia 

40 [0 0 0 7] /£ib\ 0 1 ^c*5^^T. Sli^Jt. ^^m^ 1 

45:^1-, ::©J;5'ic3felHl^t?»i. iK5)t^^-7- 1 2 
b^m^i\>^^±m^n. -(ferojt^iff^l 2lcSAbJfc 

50 tiJSTtSo 
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[0 0 0 81 *L.T. roi^j^i^tiass-ei*. 
±S3t»±, fibro^fe^*^! 2Jc*j»t5#±ll3tfJ:$t»i: 

[0 0 0 9] rrr-. ro^f^^^Sr^iS-rS^t^JKSS 

1 4 s« 1 1 (o^^ummm'^mmmm (±m 

[0 0 10lfi^;t«, ?t^3jl^ 12-11 i:)t^5!l^l2 

-12 i:<DP^tci3l>TJ;!9;B:fl:&f)lc|ft§g-r5o 1 

2-11 -Q%<r)m^-^um^i\'f:.±^%\t^ immh \ 3 
-isr^issnr. it^mi- \ 2-12 (cAW^ii-So - 

?t^«^i 2-11 *»feSttb$*v?>#^iS3ttt. 
*^i 2-n t^^^^i 2-12 i<^PBl(;i?^fig$tt^3t 
^)1SM14-K 1 4-2lcAl*$ir. ^^JKgSl4-K 1 

3t^*^l 2-12 i;riSL*v>J: 5J-liJje$tl-So 
[0011] 

5. 

[00121 0 2 tt, *IIJ6?gSI©3t^Sa«o«figSr^ 

-f-m-efcSo 'ifcN 1112 (a) -e<^^«:«^!fe?£:;g^ 

0 2 (b) J4. #f^^ft-§-Sr^JS-r5?t^JSESSr^ 
V^fcS««5^J-«r^U @3 (c) tt. ±3t(i-§-&3S«i- 

[0 0 1 31 ia3fi. >t:«il?&«|cD?t3EPS©'S-»rffi?Sr 
^■f-ST-*>5. 0 3 (a) tt, E2»C^i-A- 

A' »fffiSr^L, mz (b) 14, B2»C^-rB-B' »f 
®Sr:5^L. 0 3 (c) {4, |g2lc^i-C-C' »rSS:;^ 
U 03 (d) tt, 02tc^i-D-D' »fSSr^-ro H 

[0 0 14] 0 2 J3J;U?|214^C*^V^T> **Jgf^ffi©3t 
^^Sg»4» -irzfm')'^^J^ (ZS) <^>SS3Hc^3t 
ft^Sr^«Ei-5)fe«ftK3 2dS?gfi£$ji5. JtSSiSKS 
2«:, raSS5J-(D3®MT?MZM»c?gfife$ix5. 



rJ:5lJ:ASt3t^«K3 2 a , ltW3t39iSK3 2 b :J3i 
U^1^iW?t^)KK3 2c. 32d*»e>/jJ9, '1=W3t^»K 

3 2c, 3 2d (4, Xls^im^'^Z 2a i:JWfcB*^i£S& 
3 2b tnm^^^^^^^Yt^X m.XIY-^m^^U'BL 

[0 0 15] cf^^j^K3 2c , 3 2d ::&<0_L 
?fS»-itffStll1l3 3>5Sjg^$iv, ftfe:;^<D±^(cgJfi«iBi 
3 4dS?^gK$ix5o 3®^tc:3^J5g*ix^MZMcD5t^^ 
^^f4. Altfi!l3i»P>Sr 1 ©fii^is-Br3g3t«SfP2 1 less 9 
10 til, m 2 (0®Bf:JSm 1 3t^^^ 2 2 icSa U 

ix, |g3 0@BT^S^2 3t^PSB2 3lcSiJ(JSTfeH-5o 
[0 0 161 Rr^3t@«^2 1 tC*S»j-5ilfTilft«fii3 3 
-1©-«8I4, •5r3Eti;jEaS4 l S^:^^LTg%$^x, •flfeffl 
»4, 3fe3?iJgigS$ttfcSStS4 2 ^:=I>'•7*>'i^4 3 iriS:^ 
UTgi^^fix^o «i?t^^gB2 2^::^3lt5ii^TSmi|l 

3 3-20-SSJ4, ^'ns'^«-§-Sr«*&i-5«-§-ai4 4* 

[0 0 17] m2^^mM2 sicton^mn^mms 3 

fc®giS4 8 t ='V7'>-^^4 9 i^^LTglSfe^tbSo 

wtve>-5i^miE2i4 1 ja<tuj'ft-^ai4 4, 4 7»4, m-^ 

[0 0 1 81 #8?roSi6®®3 3-1, 3 3-2, 3 3-3 

(4, ^iv^nmm^ix^ (^mm . ^-lt, i 

(Cf4, B&±®^?i^4^rc>)t^i6S§3 5-1, 3 5-2^5, m2 

■ytmmu2 3izisif^Mm^mi&^3 2b-3 <d Mimics 

30 ^i6gS35-l, 3 5 -214, M2 3feSISIf|5 2 3 |C*3(t5>Y 

[0 0 191 'tis, rO)t^SEK3 5-1, 3 5-2J4, 4# 
10-22800 6-§-<a:^*J<tOt#5iVl 0-2 2 
1 6 64■§■4i^#^cB^*$tvTV^5J:5l^^:, 0iJx»f, ±® 
fi:&3^^*-^S4g 3 1 ICI^ A> p iCtJfo T^-* (cmgiJS 

$lE<'fc5Jbffi-&JgWw?g*ft$Jx5o 3t^&K3 5-l, 3 

5- 2i;i«a^$itfcisa)t*5j:u5i{r|t^(i^ ytm^M^^i 

40 5o .w<OS?t«fP2 5i:LT, ««J;t»4, hy-r::^— K 

0^2 4 JcA;^$n5o ft-i-Hi^lHieS 2 4 14, 

gP2 5cDta;^lJ:S<J#, ll2 3t^lSffP2 3©»)f^<^;dsa 

[00 20] mm. 3 1 K:I4, 02 ( a ) *i ±15 

(c) {c;^i-J:5lc:, ^^3t«#*^iS-r5?t«iSSS3 

6- 1, 3 6-2dSJgfig$ixSo r<?5?t^S?8§3 6-1, 3 6 
-214, ■BT^3tScSeP2 1 i:g^l3t^^$P2 2t<K>mX' 

tt, ■5rie)t«saiJ2 iic:*3(t5Y^tfe3t«§-g-ifiJR2-i © 

so S:^^:, ■5r2E)t«SSI5 2 i ol*a3t^iiS!S 3 2b-i *j J: 
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1 Jfe^^eS 2 2 © AJW3fe^i6K 3 2 a-2 tmW^iz. 

I*. S3 (a) -Ch^o ^LT. )t^K^3 6-K 3 6 
-2»:i. Sl?t^liSIJ2 2Ttt. *<OY*:i^^^)-il^gPRl- 
2 *Jit5ill3t^^??2 2©'t>^5t^JKK3 2c-2 . 3 

2d-2 \mmfictj:i,):oi^m^^ti. v^^^m-^n 

R2-2 *T?-?rro4*3i*^?ti.5.o t^rffiJ^^rt. HIS 
(b) . (c) 3t^JSK3 6-K 3 6-2(4. 'Sf 

1 2 2 t ^ 1 Jt^^gP 2 3 i: oraT'l*. » 1 ?t 
^SigP2 2©lta3t^ifc!S3 2b-2 i3i:Xfm2^^mU 

2 2WAW^^iSK3 2a-3 t BSWlC'^CS i 5 (C?^^ 
^H-5o ^Ffct-. ?t*JSK3 6-K 3 6-214. M2^^ 
^g|52 3T?l4. -eOY^^^Jt^^lSfcgPRl-S *5j;U?^2?t 
^f8gP2 3 0it'M3t«iSK3 2c-3 . 3 2d-3 iJm&^jE^f 
\zfi^Xo\cm^^ix. S«3 lWlttBffi!l«®4-e^r«5 
**3S5^^n.5c »f®?^^^f4. 0 3 (d) -CfcS. 

[0 0 2 11 -eUT. )t«SE8S3 2 t^^jfe^S 6 

m%3 3lc«i£tr^;bDL;^V'jt^ I^Stflco 

m^) o3t<75e^(o«i^sr^b. (b) 14. ii?Tasmis 

3 3tc«JE«:^*DUfc»-g-<03t(Oefl|(Dil^F-^*i-o ^ 
LT. (c) »4. ±«#3tt»C«3ttOH^Sr^-r, * 
fc. 04 (a) *5j;tJK (b) »C*SV>T. Alt)t^«6K3 
2a . #tm^J6gS3 2b . *5j:t/q:>FBl)t^iSK3 2c . 
3 2b K^sSl?^4^^^?0*§^^TV^5o •«rl- 
T. 3t«&K 3 2 J4. ffJtO^- K®;?^S:e»-t-5 J: 5 
fcKSi- • »^itSJ^5. 04 (c) <o«ttJ4. igiblBJBE^Sr 

10 0 2 2] 0 4 (a) tC*3V^T. K»Alt 
3tl4. MZS©AJH3t^iaE8S3 2atcAl*$*t5i:. Y 
^jRJt^J-HifBRl ■C55•ll^^fi^T'^'ia^t»^SJ«3 2c . 3 
2dfcAW$H. tf3|g)t^jgEK3 2c . 3 2d 

K3 2b '-•Itm^firSo ::<^>^(c^iSE$nfc3t»4. A;^ 

[0 0 2 31 — 04 (b) 1C^3^^T. Ff^©^— K 
<OKki%\i. MZSOAlt?t^aSK3 2a lilAl^^nS 
t. Y^^^^^t^HSfelfPRl -e^>tt$tUTl^^^Jt^gEK3 2 
c . 3 2d icAltSJrSas. c:^0^-^l;l*iV^T^4. ii^T 

c . 3 2d ©ffl^^dS^-fki-SfO-e. 3t©eflli^*S^ 
{b-rs. 4'^^^iSK3 2c . 3 2d SreS 

Y^4^?ti^-g-|iPR2 lCioV>Tr 
ixf,©ttti©^<C53t*S-a-iS*nT. l*W3t3l«te3 2 



iSE8&3 2b S:e»i--5Ct*s-Ct;5J S«3 1<D 

(0 0 2 41 LfcdS-oT. ±Jtft# (^«^) tmi% 
mm iJ4. 04 (c) lC:^i-J;5Jc. 5v^f::{S*aAS 
R«UfcB8«»-*>5, ^13tlESSSi5 2 2*Jj;Vfg 

2^^^652 314. mffilJlSlM^tLSmffilcioTIl^ 

slf52 1»4. ««Hc^jD$tv5«flEtci:o-rl»3te^ja)* 

[0 0 2 51 tia^l4. ^(DJ; 5'iC)t^J^SS3 2 

5, ±(CY#:<^?t^-a-SSR2 -eeit$,i-5>. »2Jfe 
2 3 <Dtiif^^5^7 h lcoV^Tift9^i-5. 0 5 J4. 
>'^M3t^Pgi50AI±l:^#tti:»f^-^->7 h 

[0 0 2 61 0 5t;i*5V>T. ®f4. »f^;Si->7 b*S»^ 

-g-roi|t14S:^i-„ MZM«Dm2^^^^2 3-ei4. 0 5 
20 ic^-Tiptc. l^»imJBEcD^^t;lc*fL-Ctll;t)^3t*l4. 
^JWWt-gE^ki-S. ioT. A;^^§-^©^affi (Lo. 
H i ) ^c*rJ^:b•rW;^3ti6*©_hT^^«-^feSffi^s#p>i^ 
5Siii«BEVl . V2 SrWfJ^TSr tlCiU. 2fif^ 

[0 0 2 71 r r-c. mSiX^-ra o \z.Wi^M.'^y his 

ta;^#tt©^»H4l-J; 9. 0 5tc^-f-J;5f-. ->:7 h u 
30 i/-^ hdS^^Lfcii^lci4. igKi«JEVl . V2 Sr^tt 

-ett (VI -i-dv) (V2 +dv) tx^xmv'^M. 

[0 0 2 81 ^rUT. ±3tfi# i: *5cl* 

3tt»4. 0 4 (c) {ii^-Tipi-. ^v^^c<fi;^e*ssteb 

I5ctt)t»4. tbf^;S->7 hcolf^Sr-^ 

». ^2)t«PeB2 3(OY^T:!K)t!^-&SRR2-3 *»PjSJclt 

rtlctt). -ft-i-eWlilM 2 4 J4. il)f^;giSr$!llfili-5w 

[0 0 2 9] (3C^illl(^£!iitXS) :^%mmmi 

»4. **JS?gli<03itS^^lc*3»t?>)t^StK©®ligXS 
^TT^-rmXth^. 0 6J4. 0 2 (a) (OA- A' 

Br®©S« 3 1 *5 J:T/3t^aSSS 3 2. 3 6 tC^BSTSo 
[0 0 3 0] Si*. 3Sfim$?!^T?fc5=:^-:7'^y 
(Z«) coatS3 ldSffl«$tv. f^iJ'^'l 0 2ti. ^<0 

mi&<om.mzM^mmm\zx.K)m-^ i o o 0 3^>':/^ h 

n-A-el|g«fcJtaS)lr5 (0 6 (a) ) . IRit^ 
50 (O'f'^'i'l 0 2©*MJC7:4- M^t?;^ M 0 3*Stta^t 
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ix, (06 (b) ) . %mSi^i:-t?>n^i:m}^xyjth 

Ui?:;^hl 0 3tm'0m*^ix^ (1116 (c) ) „ 
10 0 3 11 JDCIC. ^S/£^i5'Vl 0 2^^3/^>'irfC 

it)^*L (Be (d) ) , hv-i?^ h 1 0 3^» 

«^*DXjcJ;cT. f'^'V'l 0 2-1j!i5, 3E5t«-§-4r^ft 
-r-S^fe^iSSSS 2 i;i5gi5:»-lc*fjc£;-t-5S:E3 l (^^® 
JtlcJSix^JvSiplc, ^^^vi 0 2-2;i5. ilfeiJt i,.Sfe - , 
St)ti:Sr*gE-r5?t#«gK3 6 t/j;5«|5^)-tJ:SsfiS:-r5a 
«3 l^D^EJl^J:a$^^-5<t ptc, 4oj;tF, ^i^i^^jsii io 

K3 5 t/iSgS5)-lc5^^S:-r-5S«3 1 ro«®±t;i3S$tt 
5J:5t- (S6fc:T:0^) , ^^^-Wk^tt-S (®6 
(e) ) „ 

I 0 0 3 2 1 jJctc, ri^^|r i o 5 o'C<oi^i£®3^ft' (w 
e tOz ) lili^l O^F^*5<9^^>'l£M«!!SlcJ:o-Cs 
^tJ'i'l 0 2SrS«3 1 \zWl6i^'^~:t-:fWt))'^^J^i. 

9 ta$f^ro;*ctV^MJ®Sr?^figLT. 3fe^2S8S3 2. 3 
5. 3 6im^-r^ me (f) . 3t«SESS3 5(*JFia 

o rcDj; p/iMitXmT-f*. -r'<Tro3t^i6K3 20 
2. 3 5, 3 6Srl^— XSt?»!agi-5r ^:^s■ei:5^:V^ 

10 0 3 31 = (A 1 )-^^ (Au) 

y 9 7 *j J: T/aiiBBiDXtc i o "C w (Di&JB Sr /■« ;? — > 
■fkL-r. ii^T^Sa^l3 3*Jj;UJgitemil3 4 ?:^fi6;i- 

-f^ (S i02 ) <CifO»lgeSr?g^i-5rti5jf*b 30 
v\ 

10 0 3 41 (^mmmmoi^m?0}M:) ^mi$^i-~^fj: 

?t*jSS§3 2a-l izAii^tl^o "BI^3ti^^§P2 1 less 

i^m^fi. ^in^ti'pfsytm^&^,3 2c-i . 3 2d-i * 

«iSiK3 2c-l lCfg5:4S*D;te)ix. *F^^^igifiS3 2c-l 
s 3 2d-l raii^JBSS^S^Cio rotaftHtCJESC-C 40 

'tiram^iffiK3 2c-i, 32d-i m\c!/t^i^sm<omifi 

MW^#iSK3 2d-l *^P>ltfca$tv5i-— i^'^t 
tt, ft#S!l»liIK2 4ie:j;oT©JIBi$iT.5. 

1 0 0 3 5 1 ^(Dss^^mnm 2 1 wY^^iatjg-g'iFPR 

2-1 ^&3t*5J:UfS5clt)tiS±Cfci: 

2d-i <oilffl!lt;iS!:»te>ixfc3tssijKK3 6-K 3 6-2»eA 
W$JXs S«3 1 o^gptc^tU^jxS. CK)fcft, 
?t«aigp2 i*»p>iS:J»t$ixfc«Sift?t*sj;UtgcJ|^)tji^ |g so 



1 Jt^iSlFB 2 2 tcSA • =Fm-ri, i t ;6J<cv>„ 
[0 0 3 61 Wx^(0^^mzm^^il1tU—iF^/tit, bT 
^5tm*gP2 1 Olttti)fe«SK 3 2b-l *>p3^13t^W 
|fP2 2 (D Al^^fe^j^K 3 2a-2 '-•■gM^tvS. ^ 1 
W«52 2IC*^^^-C. ^-f'3t»4. Y#:!|*3t^>ttlf|5Rl-2 
T-5^•l^Si^, •€:i^^j^1'K5t^&'K3 2c-2 . 3 2d-2 
SrfifilL. Y#:4^3tig-g-SBR2-2 -^-B-^^ti^o ^(Oj^ 
■IC, it^Ti$«ffi3 3-l{cgIiD$Hfe®JE{;iJE£:i:.Ttf"^3t 
3 2 c-2 J; 9 ®^i?*s^{b 

'^'^^^*^s^K3 2c-2 , 3 2d-2 (D^ti^nt:&m-r^ 

10 0 3 71 ;i (DM 1 yt^m^ 2 2 <0 Y^ttJtig-g-SSR 
2-2 lc*^v^T. lll4Srfflv^T^9gufcJ: 

14. l*W3t^&K3 2d-2 ©^fl!lJcH:»t5>ttfe3t^S[M 

3 6-K 3 6-2izX^^H. MUS 1 cofr^-ni^mtii^iv 

*5 ± t/JScM^li. » 2 ^^ligp 2 3 iCiSA • 5 r 

[0 0 3 81 m^(D^ t2 ry ^ mmiz^m^ntcu—^^ 

I4> »13t^^la5 2 2(Dlt(±i?t^J!£8§3 2b-2 *>e>^2 
>tSISg|5 2 3©AI*3t«^8S3 2a-3 •--■eSSivSo 
2^2EafflSi5 2 2^C*^^^T. !f>tl4. Y^i^^i^t^U 
Rl-3 ^^^■?^^4'F^?t^^5K3 2c-3 , 3 

2d-3 5:e»L, Y^4;t3tig-g-a5R2-3 T-a-^^ixSo 
ra?ggtc. ii^TiSm«3 3-UcH]*D$ixfcmflEl-lSCT 
*ra3fc^«K3 2c-3fcma3t¥3a*»cJ: Offl^f^^;^^ 
-fbb. 'PT^ytmSi^s 2c-3 . 3 2d-3 <r>^i\^ih^^ 

[0 0 3 91 r. 2 ^^Hgp 2 3 O Y^t»t)t^-a-$eR 

2-3 ^c^o^^T, mm.%isxximi%\t. *fta?t^KK3 

2d-3 OMffl!l»!:Ktt5>*tfc3t2Si!SK3 5-U 3 5 -2l;iA 
5t^?Jx5. J&UT. ;i©ii»Jt*JJ;V»lt^tt, S«3 

io<l!lffi;6>e>S^gl5 2 5 ^^:AI^$i^. ^2)fe^fsei52 3 
<7^E!lf^-^i^S:$!l^«li-^)itit)^;l^|Jffi$i^-5. ^(^ii-g-tc, bT 
2EJfe«««S2 l*5±U5»13t^^SiJ2 2*»P>Sfclt$ix^ 
ajft3tfcJ:U5ifett^«:, 3^ 2 3t^SSei5 2 3 l;::jgA • 

10 0 4 01 i^-if?tf4, ;i©J;5{CRra^®S$P2 1 
■cgif;£©^3tsici8s$*L, mi)ta5iraiFP2 2*jj:uts 

2)t^OTIf|5 2 SldioTRZ (return-zero) ^tm-f-f^ 

fE#»4, ^':^XS^^UTe5iffi<;^)t7r-^'>'■^^J:AJ^*^^ 

«|J2 1,. 5gl3fe3EP«S2 2*5j:VJg23tgE|B«|5 2 3 *|rJ 



(6) 



2002-2312 



-stR 3 1 ±icj^^-t^iK si^^m^in 2 1 t^^mi 

1 2 2 ©ilffi^^&JW^SrS 2>t^i8«B 2 3 fc 
l::. |5l)K$ix5<OT?, S3t«B2 5tt> «23t^PlfP2 3 

■ft^sij®iHiK2 4f*, m2ytmm^2 3<DW]i^^^: 

Rl ■^V(OU^^:k.(Om-Vh^o SI 7 (a) Ji, 13 2 
(c) tlRlca-efeO. :i5l)tS:^JSEr.53t5¥JSK3 2 

7 (b) li. 117 (a) <D^m-<^m':>itn^^(Dn^i}:^ 

ia-efc5o ^bT. 07 (c) (i. Jt^^K3 2t3t^ 
&K3 6 i:ro^l!ISr«s-*lc>t£»f ^^-g-Sr^LfclEP^^-te:*: 
0T-fc5„ 

[0 0 4 21 Y^iik^i^URi (D^mfkmiX^Y^iikf^ 

^2 l<OY^iim^UR2-l !5>P>^13feaEf«ei5 2 2 0Y 
^*^^)-«fPRl-2 *T<?3raiS. *3J:US> »13t«^l?2 

2 0?Y*t^i^-g-^R2-2 *>?5^2 5¥:^^gg2 3<OY*4^ 
5J-|l$SiPRl-3 *-CcO^PS»i. i: t>fciKJ4~l Omm-efc 
5. *UT, ■5r^)fe«««B2 1. ^13fe^Pa5 2 2*5± 
0«»2?t^^?»2 3©JE^^^^^^^cJoV^■T:. Y#:^^^5-iiigB 
Rl *^P)Y^*^iS-a-|fPR2 ^-etDPBlfiiH, »5J2 5~4 0 
mm-efe5o *^iKK3 2J4. ^— >f — K t UT 
ff^OS u m~ 10m m'CfcSo 

[0043] r©J;9/£»-g-JC. ^t^JSSS 3 2 t ?t«2«E 

fcfeici, ms ftmizwcn^ti-fto :i(om^X'ti. %2% 

coJ^^Sri t)«i$iJi-5m^^»b. 0 7 (c) lc^i-J;5 
f-v 3t3IS!S3 6li. )t#tSEK3 2^:SF^fl::?^^bni^v^ 

•e. ^©igpiS^^fe*^cJ^:lf5i5^c?gJ5feUTtJ:v^ (w 

1 <W2) o 

[0 0 441 (3t#j^K3 6ro^^^-:^W 3t» 

[0 0 4 51 ^^i&mmxit^ m^^isix^mt^t:m 

1 roJiiS,3t*J J:T/i!fcW3tSr^»i-5fc*©3t«lSieSi:Sf 



10 

13t^filfl52 2roJBa^*3J:TJtSfcW3tS:^J6-r5fc«>© 

K3 6-K 3 6-2=Sr?^figLfcd5, MS (a) ic^-TJ; 5 
ic. ■5l^)t®a^2 l(?5ii&?t*5j;05SSJt?tSr^iS-r'5 
fc«)ro3t^SEBS3 6-3, 3 6-4i:iE13t^iaS|5 2 2<D« 
i*3t*JJ:V«cl*3tSr«iSEi-5fc*©3ie««B&3 6-5, 3 

. ;'■ -|0 0-4 6-l-«;c/ Y^*^t?feig-a'SBR2 i}^hmi^ixi> 

10 K3 2c , 3 2d lJ:*J»t5Yi$:*tSiJ<Ojgft«| (0 8 

(b) \c^f^X^i-) ±\:iBmiri>:iti)i^t^^(7>X\ 

0 8 (b) ic^-ra^ic, a«,3t*Jit5ifcM3tsr^ji£-r 

aSK3 6-7, 3 6-8, 3 6-9, 3 6-10 SrJ^^UTti 
[0 0 4 71 *^?^t-*^*^5?t^iiEKl4, M^CTJ^t^^ 

i-p-C, 0 8 (c) (c^i-J;5Jc, ^l%^mn2 2\z 
20 *rUT»t, pr^5t®«l*2 1 03Y^i^?t^il^gSR2-l 
fe-sraEJt««lfB2 l<ol*Hi?fe«i6K3 2d ©Mffllllc, 
S;i5i8|:t^-efo5^^jSgS3 6-11 , 3 6-12 SrJ^fifeb, 
S 1 ^^mn 2 2 (DX^t^m^m 3 2a i^ib Y^i^%^ 
ll^^RI-2 t::*^JtT^>«rlCC:<DAlt)t^«S8&3 2a t^h 

fjti^5 J: 5 L, « 1 3fe«SBSS 2 2 (D^3tfB#lcig 

iV\ l^^lic, ||2 3t^m2 3tc*fLTH, mi%^ 
mn2 2(DY^:l^^^mUR2-2 d»?>»l^^raS6 2 2 
<?5ltW3t»iJE^3 2d (DMfiJiC, ±H*Si»^*-Cfc53t« 
30 ffi?BS3 6-13 , 3 6-14 Sr?^^b, a>25t^|lgC2 3 0 
AM3t^i£K3 2a *^e>Y*4^)t5>ttS6Rl-3 twd^ttT 
^-*rfj:w(?3AJlt?t*JSEK3 2a *»tfSiX'5J;5i::?^fife 
b, »2 3tlEBI«i5 2 3©±3tft■§•^^SA•T^^L*v^J: 

[0 0 4 8] ^ e>lC, W^3tJ^S§5 21,^1 3t^ISIf5 
2 2i3±U5»2^^iailP2 3!J»t3/i5RZft-§-Sr:tfiK-r 
53t^f8IS*srV'>i'tft|C2«?g^$tt5»-g-lJ:tt, 08 
(d) Ic^-TJ; 5l;i?t^2JtK3 6-15 , 3 6-16 €r?^^ 
-r^^^^J;v^ ^ijs, 5 'ic^-^ic, ^^SiK3 6-i 
40 9 (O-mK ^^'¥i^^^m^iiW^-ri>/£}f<OtLib\c^ 
S«3 lo-{liffii;::3H-5r i:*s-e#;5JV>»-g-»::W:, 3t 
*iSBS3 6-19 0-®«tS?rS«3 1^® (±®*3itF 

[0 0 4 91 ^iis. >^mmmWiXii. =^:i-ymv^^j^ 
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(7) 



#M 2002-231 

12 



m-^hy). 3fe^iaS> it:^^y^. w& 

i) ^Sft^b-^ya:^ (S i02 ) <oSffiS-fflv>Tr<oS 

x.ti. 5^;{f7;^<OJ!li|sl--^fc5 S i C 1 4 t K— h 
<^GeCl4 .»:Srifc7K*;AciJ^t-e*P*^>ft?SH*:TS i O 
2-Ge02©;5f7;^Sritia**5;^l*&ita& (FHD. 
flame hydrolysis deposition) *Jj;t/^ MM<OS iH 

a^f*5'fb^^tBiSa& (CVD, chemical vapor dep 20 
osition) <eif*Sftie>H-CV5o 
[0 0 5 1] ^«D^. «Jpe«];^C7;i- yj>'77-f. *J 

S«3 l±(C?gfiE$JvS)t^^^:65-5I^)t®XlfB2 
l*Ji;0!3feS^lfS2 2. 2 3<0»-g■^cov^TlftegLfc 

3a*«rfiJfflLfcRr|g«ftS*l3fe7-f/V'^' (AOTF, ac 

ousto-optic tunable filter) "t?t>J;V\ ^WiplCgfi 30 

\^^^m Sr asffii- 5 r i: as 1 5 . 
10 0 5 21 e^Jhfl?8E«*>P>TIBWlSll^s±^cBB^$j^ 

S3tSr*jSr5i^2 3t^iSK*^fcSfeW*it*fcl4iiai- 
[00 5 31 (#IE 2 ) StrSE«a©J6^3!l^(0/>/i: < 40 

[ 0 0 5 4 J (#fE 4 ) StIfE«IS<^3t^^^<^)'>/<e < 
i:i-5#!3Hc!E«<0JtlHlfiS. so 



(#fE6) fl(rlE£«M:, =:i-:?'*y^e^A (L i Nb 

O3 ) -Cfo5riSr4#mi:-r5#feil-fBtt©5tIiIK, 
[0 0 5 5] (#ie7) HtriE^^(D3t^*^<Dtt'(D2 

i o -C^P^FHfcft-S-taES-WAO-r 5•^^'V>^y 31 > 
a^tS^S? i -e S> « i: Sr4#9t i -f 5 #15 1 t::|E«©)fc 

(H]8S„ 

[0 0 5 61 (#15 8 ) ftf5±5)tf±. ^^SL^m^ 

5ri«:#mi:i-5#l5 7 l;i|5«<D5tIeI^. 
[0 0 5 71 

[0 0 5 81 te<D^^^^dSg#(02i?^)t*:t»4 

[laii ^^m(omMm^%:m-r^xth^o 

[0 31 :^nmmm<r>%^m^<o^^m%:m-rMX'-h 

[0 4 1 MZS<o)t«iK^ij:i3Jt5=feft-§-)t*5J:U!0:St 

[0 51 yizm%-&mn<oKmt>i^'sSii:WiW^i^y V t 

<^M«Sr^i-0-Cfc5o 

xesr^-r0T?fe5, 

[0 71 *^WJc*^y5»«,^t^jKK©^fli:«fi£*5J:U!Y* 

1 1 
1 2 

1 3 ^m%<r>%mm^ 

1 4 t¥^m%(o%m^^ 

2 1 pl^Jt^SSS 
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13 



14 



2 2 Hi ^^m^ 

2 3 fS2 ^^^IPR 

2 4 m-i-ffiijtBi[Hii» 



2 5 ^jltn 

3 1 S% 

3 2, 3 5. 3 6 9t^^& 



(a) 



111 




^^jX^2l} — ^^^"^4 



mm 




mm 



(b) 



14-1 




9ai 



4-2 



(a) 



m2] 



2 1 2 2 2 



L34-2^iir L 1133-2 



'43 



44T 45' 




(b) 



Ri*^ffi mi^l^iss B2i^3£Eagis 3fc^aje 

31 7 ; y /3 5-1 




3 4-l^/kg« 

^3 3-1 ^3 3-2 




^3 6-1 




3 6-2 



(Q) 2002-23123 



(a) 





mm 



O'*) ^#182 0 0 2-2 3 1 2 3 



1138] 



(a) 




F^— 2H047 KAOl NA02 QAOl QA03 TA27 
2H079 AA02 AA12 BAOl CA05 DA03 
EA03 EA05 EB04 GAOl 



